Abstract. Patients with dementias commonly experience neuropsychiatric symptoms that diminish their quality of life. Pharmacologic treatments for these symptoms are limited in their efficacy. In the absence of near-future prospects for a cure for degenerative dementias, treatments that improve neuropsychiatric symptoms and quality of life are needed. We explore the hypothesis that art therapy is useful in dementia by reviewing the extant literature. With appropriate structure, patients with dementia can produce and appreciate visual art. Case studies and several small trials suggest that art therapy engages attention, provides pleasure, and improves neuropsychiatric symptoms, social behavior, and self-esteem. Whether these benefits generalize beyond the studio remains unknown. We offer a theoretical framework that motivates the use of art therapy and propose that clinical enquiry to establish methods, assess efficacy, and define optimal conditions for the use of art therapy in Alzheimer's and other dementing disorders is timely.
In the absence of near future prospects for a cure for Alzheimer's disease (AD) and other degenerative dementias, symptomatic interventions would be useful. Since pharmacologic interventions have limited efficacy for behavioral symptoms, we consider the potential use of art therapy. We begin with a discussion of art and dementia, then review empirical evidence for the usefulness of art therapy, propose a framework supporting its use, and finally discuss methodological considerations for investigations designed to assess its efficacy.
ART AND DEMENTIA
The hypothesis that art therapy is an effective intervention in dementia is rooted in observations that some patients can and do produce art. William Utermohlen, Carolus Horn, Danae Chambers, Hilda Gorenstein, and Willem de Kooning are all artists that painted well into the course of AD. Over the course of his dementia, Utermohlen created a series of haunting self-portraits. Over time they showed increasing distortions in form and spatial organization and a flattening of perspective, while retaining originality and an ability to express complex emotions [14] . Carolus Horn, a Swiss magazine illustrator, created paintings from the time he was diagnosed with AD at age 58. His work exhibited distortions in perspective and spatial relations, a primitive flat style, a lack of personal characteristics in subjects, and a preference for reds and yellows [15] . Danae Chambers, a professional painter, diagnosed with AD at age 49, continued to paint with creativity after her mental status severely deteriorated [16] . Hilda Gorenstein, an accomplished artist, continued to paint through the last years of her life despite the severity of her illness. Her artistic production is well documented in the film "I Remember Better When I Paint" [17] . Willem de Kooning stopped painting a decade before he was diagnosed with AD. With the support of his wife, he returned to painting in the 1980s. These paintings are large lyrical abstract works in primary colors. Some critics regard them as among the great achievements in 20th century painting [18] .
People without formal art training can also produce art after being diagnosed with dementia. The actress Rita Hayworth experienced paranoia and psychosis early in her dementia. She had never been a painter, but painting helped her relax and restored her peace of mind [17] . Lester Potts was a sawmill worker who had not painted before his diagnosis. After joining an adult day program, he created over 100 watercolors of scenes from his childhood and abstract images of family members even after he was unable to speak [19] .
Patterns of neural degeneration in dementia can lead to changes in the style of their art [20] . Emergent artistic behavior has been described in patients with semantic dementia [21, 22] and primary progressive aphasia [23] . Their art tends to be obsessive, realistic, surrealistic, and sometimes bizarre [24] . By contrast, the art of AD patients becomes more abstract [24, 25] , less precise with fewer, more muted colors [26] , less attention to spatial relationships [27] , less realistic, and possibly more symbolic [19] .
From these anecdotal observations, it is clear that patients with dementia can produce artwork. Their art can retain considerable aesthetic value despite profound changes in their style and content [20] .
ART THERAPY
In the 1940s, the artist Adrian Hill coined the term 'art therapy." Art therapy has origins in both art and psychotherapy. It is framed as a therapeutic process to enhance well-being ("art as therapy") and as a psychotherapeutic relationship between therapist and patient. Hill initially used art therapy in people with tuberculosis [28] . It was then used in patients unable to engage in traditional talk therapy and more recently has helped people with cancer and post-traumatic stress disorder [29] [30] [31] . Elderly participants in the arts feel better and less lonely and need fewer medications and doctor visits [32] .
While the evidence suggests that art therapy can help many kinds of patients, its efficacy in diseases that directly affect the nervous system is less clear. If psychiatric symptoms arise directly from neural pathology, rather than as a reaction to a devastating illness like cancer, could art therapy help?
Empirical evidence
We conducted a database search between January 1, 2013 and April 30, 2013 using Pubmed Plus, Ovid MEDLINE, CINAHL, ISI Web of Science, PSYCinfo, The Cochrane Database, ALOIS, Google Scholar for the years 1980 to 2013 using the terms: art, art therapy, painting, visual stimulation, art appreciation, Alzheimer's disease, dementia. From this search we reviewed clinical trials, case reports and qualitative observations that used art therapy. Four randomized controlled trials (RCT) of art therapy reported clinically relevant outcomes in treating behavioral, social, cognitive, and/or emotional problems of dementia patients and/or their caregivers.
The evidence to date, limited as it is, suggests that artistic engagement may improve behavioral symptoms and the quality of life in patients with dementia. Music and dance may also provide benefits [33, 34] . However, a Cochrane review found that the methodological quality of most music studies prevented final conclusions from being drawn [35] . Here, we focus on visual art therapy.
Art therapy for AD
Art therapy for dementia is typically provided by art therapists, artists, or facilitators to small groups of patients in a clinical or care setting. Art therapy has traditionally emphasized qualitative (e.g., [36, 37] ) over quantitative evidence. Observationally, art therapy engages attention, provides pleasure, and improves behavior and affect in patients with dementia [37] [38] [39] [40] [41] . Other benefits include enhanced self-esteem and improved communication [42] and reduced anxiety, agitation, and depression [40] .
Two small trials of Memories in the Making (MIM), a fine arts program designed for people with early or moderate dementia, report improved attention, affect, and self-esteem during art therapy sessions. MIM is a weekly art-making program led by artist facilitators. A trial of MIM in 41 participants at six sites during art therapy [43] found that 83% of participants sustained attention for 30-45 minutes; 80% expressed pleasure (smiles, laughter) with 39% verbalizing pleasure and 78% verbalizing positive self-esteem. This study, while encouraging, was limited by the lack of a control group, the fact that raters also served as facilitators, and unknown inter-rater reliability. Long term benefits were not assessed in this study.
A follow-up investigation of MIM included a structured control activity [44] . Once a week for 5 weeks, twelve mild/moderate dementia patients engaged in an hour of art therapy, which was immediately followed by an hour of control activities (e.g., discussion of current events, crafts). Trained raters evaluated concentration, smiling, and positive verbalizations at 10-minute intervals during both interventions. Participants demonstrated more interest, sustained attention, pleasure, and self-esteem during art therapy than during the control activity. Negative affect or sadness did not differ across the groups.
The MIM findings are encouraging, but the sample sizes and number of sessions in the studies were limited and the study populations were heterogeneous (dementia type and stage). The impact of art therapy over time was not determined and neither study assessed the impact on quality of life outside the studio.
A few case studies suggest that art therapy might improve behavioral symptoms outside the studio. In one patient with moderate AD and no previous artistic experience, art therapy reduced behavioral disturbances while making art and at home [45] . In another patient with severe AD, collage and coloring on predrawn line drawings once or twice a week reduced neuropsychiatric symptoms during and following art therapy [39] .
Two small trials assessed the effects of art therapy to life outside the studio. A randomized controlled trial conducted in Japan reported that art therapy diminished apathy and improved patients' quality of life [46] . Thirty-nine mild AD patients were randomized to art therapy (coloring abstract shapes) or a control activity (calculation exercises) once weekly, with instructions to practice their activity for 15 minutes daily. Cognitive status, depression, vitality, behavior, and caregiver symptoms were assessed before and after the 12-week intervention. The art therapy group was less apathetic following the intervention, but did not improve on other measures. Mental status improved for the calculation group following the intervention. More art therapy patients showed a 10% or greater improvement in mental quality of life (QOL) compared to the calculation group. There were no group differences for other outcomes. The authors attribute the modesty of their findings to baseline variability, small number of patients, and the short duration of the study. Reassessment of a few patients 12 weeks after the intervention showed worse vitality and cognitive function for both groups, suggesting that the improvements seen initially were not sustained.
A UK study found in-session behavioral improvements, but no measurable improvements outside the sessions [47] . Forty-five dementia patients (12 mild/moderate, 33 severe) of mixed etiology (18 AD, 19 multi-infarct, 8 unspecified) were randomized to art therapy or control group (recreational activities) with up to 6 patients per group. Groups met for an hour, once a week for 40 weeks. Fewer than half the patients (n = 21) completed the trial: 10 died, 5 moved, 9 had incomplete data. Over the 40 weeks, the art group showed improvements in physical competency, mental acuity, sociability, and calmness, while the control group declined in the same categories. Cognition and behavior were assessed at baseline, 10, 20 and 40 weeks, and 1 month and 3 month followup. Quantitative improvements to behavior (e.g., self-care, sociability, disorientation, irritability) relative to control were not found. The investigators reported anecdotal behavioral and communication improvements and speculated that their outcome instrument was insensitive to these changes. Cognition, memory, or attention did not improve in either group.
In summary, making art in a structured setting might benefit AD patients during therapy sessions. Whether these benefits generalize to life outside the studio is not clear.
ART APPRECIATION
In the past decade, museums have initiated art appreciation programs for AD patients and their caregivers. Meet Me at MoMA is the largest such program. MoMA's Alzheimer's Initiative has supported similar programs in more than 60 other museums [48] . Other structured arts appreciation programs for people with dementia include ARTZ: Artists for Alzheimer's, Arts for Alzheimer's in New York, Arts for the Aged in Maryland [49] , and tours at Boston's Museum of Fine Arts [50] .
The Meet Me at MoMA program consists of monthly 90-minute sessions of group (7-8 patient/ caregiver dyads) discussions led by museum curators of four or five artworks from the Museum's collection. One (not peer reviewed) study of the Meet Me at MoMA program found that patients' and caregivers' mood improved during and after the visits [51] . Earlystage dementia patients and caregivers (n = 37 dyads) were evaluated over 9 months. Assessments included pre and post-session self-report mood scales, observerrated instruments, take-home evaluations, and follow up focus groups. The mood of both patients and caregivers improved during sessions. Caregivers reported improved mood in 55% of patients and self-esteem in 27% of patients that lasted days. Caregivers also reported that they themselves felt a greater social connection and fewer emotional problems.
In addition to viewing art, some gallery programs incorporate making art. The Walker's "Contemporary Journeys" is one such program. Following 3-months of program participation, they found (also not peer reviewed) that the mood of patients and caregivers improved [48] . A UK gallery-based art viewing and making program (3 weekly 90-minute sessions) for 6 mild/moderate dementia patient/caregiver dyads reported better episodic memory that was still evident 4 weeks later [52] . Caregivers in the study reported that family members with dementia showed better mood, greater confidence, and reduced sense of isolation during sessions.
THEORETICAL FRAMEWORK
The evidence to date suggests that art therapy might help patients with dementias. To understand why this intervention might be useful, we propose a framework with three components. First, art therapy relies on preserved abilities rather than attempting to correct disabilities. Second, art therapy provides a vehicle for emotional expression in patients who have trouble communicating verbally. Finally, creating visual art can engender a state of 'flow', which is associated with a sense of well-being. We review each component in turn.
1. The ability to appreciate and produce visual art is relatively preserved in AD. Art appreciation encompasses visual and emotional processes and the assignment of meaning [25] . Severe deficits in visuospatial function occur later in the sequence of neuropsychological deficits (except in the posterior cortical atrophy variant of AD). Typically, episodic memory declines first, then semantic impairments, followed by attention and executive dysfunction. Early visual cortex is relatively preserved in AD, supporting low and intermediate vision: contour, color and location identification, segregation, and grouping of components [53] . The occipitotemporal ventral stream involved in recognition of 'what' is less affected than the dorsal parietal, or 'where' pathway involved in localizing objects in space [54] . Characteristic 'dorsal stream' deficits in AD include visual attention, motion-detection, depth perception, and angle-discrimination [15] . While AD pathology makes the capacity to produce highly realistic or conceptually rich art less likely, the preservation of basic visual and motor function supports the abilities needed to produce art.
Art appreciation involves assigning emotional and cognitive significance to artworks. AD produces subtle dysfunction in emotional processing [55] , but preserves basic emotional processing, expression, and reward functions until late in the disease [56, 57] . Patients with AD can rank paintings according to their own aesthetic preferences. Despite not remembering having seen the artworks, their preferences are stable over two-weeks [58] . These findings suggest that AD patients can enjoy art. Memory or language abilities are not essential for their art appreciation.
Art production relies on procedural memories. Procedural learning and memory are relatively preserved in AD [59] . AD patients can learn new motor, perceptual, and cognitive procedures, suggesting that they can learn art skills [60, 61] . Patients with mild dementia can convey depth and proportion and detail in their artwork. Most moderately demented patients are able to create representational forms and figures [40] . Of 41 mild and moderate stage dementia patients studied in Memories in the Making program, 78% were able to draw or paint from a personal memory some of the time [43] . Patients who have lost the ability to create representational images still produce art using color and composition, making abstract looking, often geometric images [27] .
In summary, while art is often conceptual or meaning laden, it need not be. While art can be realistic and made with great graphic skill, it need not be. Art draws on different neural capacities in a flexible manner. Preserved sensory and motor cortices enable patients to see and produce art. Relatively intact limbic systems mean that art can serve as a vehicle for emotional expression and enjoyment. The primary deficits in early to moderate AD of impaired episodic memory, learning, and language are not impediments to producing art. Semantic and visuospatial deficits may alter the content of art, but does not prevent its production. Given proper support, most patients with AD can create art. De Kooning's wife and students stretched his canvases and mixed his paints. Art therapists can provide similar support and structure for patients.
Art as expression. Humanist scholars often empha-
size the role of art as a medium for emotional expression. In What is Art? Tolstoy wrote, "art is a human activity consisting in this, that one man consciously by means of certain external signs, hands on to others feelings he has lived through, and that others are infected by these feelings and also experience them" [62] . In Principles of Art Collingwood asserted that "the artist's business is to express emotions; and the only emotions he can express are those which he feels, namely his own" [63] (pp. 314-315). He also said "art is the community's medicine for the worst disease of mind, the corruption of consciousness" (p. 336).
These humanist views are relevant to the experience of people with AD. Non-verbal communication is typically less affected than verbal abilities. Patients with AD can have intense emotional lives [64] that might not find verbal expression. Most patients display a wide range of facial emotions even into the middle to late stages [57] . Art provides a way for patients to organize and express their emotions [65] . The opportunity for patients to say something without words, through line, form, and color is often met with enthusiasm and relief [66] .
3. Artistic engagement can induce 'flow.' What happens to people in general, and AD patients in particular, who are absorbed by making or viewing art? The philosopher John Dewey wrote, "aesthetic experience is experience in which the whole creature is alive" [67] . A patient from the MIM program stated, "In here I feel like a person again" [43] .
One reason that art therapy can lead to a greater sense of well-being is that making art can produce a state called "flow" [68] . Csikszentmihalyi developed flow theory by first studying artists among other groups. Flow refers to a state of intense concentration, satisfaction, and enjoyment that is experienced when one is engaged in an intrinsically rewarding activity. People in flow describe feeling strong, alert, in control, unselfconscious, and at the peak of their abilities. Flow is achieved by setting clear goals that challenge but do not exceed ones' abilities. The activity typically gives the person immediate feedback. A person in "flow" is so deeply absorbed that awareness of time and concern for one's self disappears. Yet, a strong sense of self emerges after the flow experience is over.
Art making fits the conditions-an activity that is challenging, goal oriented, with immediate feedback-to elicit 'flow'. Elderly artists and non-artists engaged in art making describe feeling challenged, purposeful, and totally absorbed in the sensuality of the activity [69] .
AD patients creating art under proper conditions probably have the neural capacity to experience flow. The neural correlates of flow have not yet been identified, but implicit knowledge systems are likely engaged when released from control by explicit cognitive systems [70] . A state of hypofrontality may enable temporary suppression of analytical and other explicit capacities [70] , which when present in AD might even predispose them to enter flow states.
METHODOLOGICAL CONSIDERATIONS IN ESTABLISHING EFFICACY OF ART THERAPY
We have made the case that art therapy is a plausible intervention for dementia. However, rigorous clinical investigations are needed to demonstrate its efficacy.
Here we discuss some considerations in designing such investigations.
One consideration is selection of the study population. Of the trials discussed, only the Japanese study [46] assessed AD patients specifically; the other trials included patients with mixed dementias [43, 44, 47] . Given the differences in artistic predisposition and abilities across the dementias, the efficacy of art therapy needs to be investigated by dementia type. Even within AD, the relative effects of art therapy in clinical variants such as posterior cortical atrophy or logopenic progressive aphasia would need to be determined.
Disease stage is also relevant given differences in abilities as the disease progresses. Evidence for the efficacy of art therapy in advanced dementia patients is limited. Flow theory emphasizes the importance of matching challenges with abilities. Patients with mild disease may be able to work independently, while those with severe dementia likely require greater structure. Dose-response is an important area of investigation. Most research has investigated weekly 1-hour sessions. Hattori [46] reported vitality and quality of life benefits from encouraging 15 minutes of daily art making in addition to weekly group sessions. Improvements in mood, anxiety, and cognitive function resulting from a 4-session per week (for 3 weeks) multisensory intervention (art, music, cognitive) were maintained 3 weeks after the intervention [71] . These reports suggest that benefits might be better maintained over time with frequent sessions.
A critical issue is the role of the art therapist or facilitator. Anecdotal reports stress the importance of the art therapist's methods of engagement and personality in creating a comfortable environment for patients creating art. Therapists' abilities to communicate with patients can influence outcomes [72] . Unresolved questions are: how should the therapist open a session (e.g., discuss a famous artist, provide a theme or a sensory experience)? How much direction, if any, is optimal? Engaging the patient in conversation about the work-asking the patient to title the work or encouraging reminiscence or free association-may help patients connect to their emotions and memories [73] .
The choice of artistic media may be relevant. Art therapists typically use media with particular diagnoses or treatment goals in mind. For example, watercolor, a flowing media, is often used for AD or Parkinson's disease to promote freedom of expression. Encouraging patients to choose their own media provides patients with milder disease an opportunity to exercise personal choice and control [74] .
Combining music and other sensory stimuli might facilitate art therapy [75, 76] . Ambient music can reduce agitation [77] . Multisensory stimulation (lights, sounds, tactile sensations) may reduce agitation and apathy and improve mood, particularly for late stage patients [78, 79] .
Given the difficulties of "blinding" raters, interrater reliability assessments are needed. Third party raters may avoid potential biases introduced by raters who believe in the efficacy of their own intervention. Controlled studies to date have primarily assessed the effects of art therapy on patients' affect and behavior during or immediately following art therapy sessions. While in-session benefits are important, future studies need to assess the impact of art therapy outside the studio.
Several potential domains can be evaluated: cognitive, functional (e.g., activities of daily living), neuropsychiatric, and overall quality of life. Impact on cognitive function is likely to be minimal [47] . We also would not expect functional abilities to improve because of art therapy.
Primary outcomes of interest are neuropsychiatric symptoms, quality of life, and levels of caregiver stress. An example of an instrument that would be appropriate to use in this setting is the Neuropsychiatric Inventory (NPI). Caregivers report on ten behavioral (delusions, hallucinations, agitation, depression, anxiety, elation, apathy, disinhibition, irritability, aberrant motor behavior) and two neurovegetative dimensions (sleep/nighttime behavior, appetite/eating disorders). A key consideration in selecting specific instruments is the cognitive status of the patient group in question. If patients cannot accurately remember or assess their behavior or mental status, caregiver-rated inventories would be needed. The NPI and Cohen-Mansfield agitation scale [80] are examples of caregiver-rated instruments.
Health Related Quality of Life is a multidimensional construct that incorporates physical, psychological, and social functioning. Dementia specific quality of life measures encompass daily activities, health and well-being, cognitive functioning, social relationships, and self-concept [81] . Measuring quality of life in dementia can be challenging because of patients' poor recall, sense of time, insight, and communication abilities. However, meaningful data can be acquired using both patient and proxy measures [81, 82] . The QOL-AD is specific to AD and has both patient and proxy rated elements [83] .
Given caregiver morbidity associated with the care of AD patients, the impact of art therapy on caregivers -D) , a subscale of the NPI, could be used to assess changes in caregiver distress [10] .
CONCLUSIONS
For physicians and family members caring for patients with AD, the question of what can be done is a persistent one. Disease modifying therapies are limited and a cure is not immediately forthcoming. With AD's long course from diagnosis to death, treatments that alleviate neuropsychiatric symptoms and improve quality of life and caregiver distress would be helpful. Visual art may be such an intervention given the characteristic mix of abilities and deficits experienced by patients. Carefully designed clinical studies are desperately needed if arts programs tailored to patients' talents and symptoms are to be common in the treatment armamentarium for AD.
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